Exercise training reduces neointimal growth and stabilizes vascular lesions developing after injury in apolipoprotein e-deficient mice.
Population-based studies have shown that exercise reduces cardiovascular morbidity and mortality. However, it is unknown whether these effects are solely a result of risk factor modification or whether exercise directly affects the homeostasis of the vessel wall. We subjected 19-week-old apolipoprotein E (apoE)-knockout mice (apoE(-/-); n=25) to a 6-week training program on a motorized treadmill. The control group consisted of 17 sedentary mice. After 3 weeks in the program, training and sedentary mice underwent carotid artery injury with ferric chloride. Training was then resumed for another 3 weeks. Exercise did not change body weight or lipid levels in apoE(-/-) mice but resulted in upregulated expression of nitric oxide synthase in the endothelium. Physical training did not significantly affect the thrombotic response to injury. However, morphometric analysis of vessels harvested 3 weeks after injury showed that neointima formation was reduced in the exercising group. This resulted in a lower intima/media ratio (0.29+/-0.03 versus 0.41+/-0.03 in sedentary mice; P=0.008) and less luminal stenosis (21+/-2.7% versus 33+/-2.3%; P=0.003). Importantly, exercise reduced the number of Mac-3-positive, oxidized LDL-containing macrophages in the vessel wall while increasing the content in collagen fibers (14.1+/-0.9% versus 4.8+/-0.8%; P<0.001). Plasminogen activator inhibitor-1, tissue factor, and fibrinogen were all significantly reduced in the lesions of trained mice. In the apoE(-/-) mouse, exercise training reduces neointimal growth and stabilizes vascular lesions after injury. These effects appear to be at least partly independent of changes in lipid levels or the initial thrombotic response to injury.